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0 Benzimidazole derivatives, their preparation and use. 

@ A compound having the formula 




hydrogen, halogen. CFa. NQa. NHa, OH. Ci e-alkoxy. 
C(==0)-phenyl or S02NR'R" wherein R' and R" in- 
dependently are hydrogen or Ci e-a'kyl: 
R" Is hydrogen, halogen, NO2 or S02NR'R" 
wherein R* and R" Independently are hydrogen or 
Ci 6-alkyl; 

R^3 is hydrogen, halogen, phenyl, CF3, NO2; 

R''2 Is hydrogen or together with R^^ fomns a C4 7- 

carbocyciic ring which may be aromatic or partial 

saturated; 

Ri* is hydrogen or together with R^^ forms a C4 7- 
carbocyciic ring which may be aromatic or partial 
saturated; 

further a method of treating a disease In a mammal. 
Including a human, responsive to opening of potas- 
sium channels, which comprises administering to a 
mammal in need thereof an effective amount of a 
compound as first above. 



wherein 

Ri is hydrogen, NH2 or Ci e-alkyi which may be 

branched; 

X Is O. S. NCN; 

Y Is O. S; 

R*. R5, R^ and R^ independently of each other Is 



Rank Xerox (UK) Business Sen^ices 



EP 0 477 819 A2 



The present invention relates to novel ben- 
zimldazole derivatives, a method of preparing the 
same, a method of treatment with the novel ben- 
zimidazole derivatives, and to pharmaceutical com- 
positions comprising the same. 

Object of the Invention 

It is an object of the present invention to pro- 
vide novel benzimidazole compounds which are 
useful in the treatment of diseases in mammals, 
including a human, and especially in the treatment 
of diseases which can be treated by opening cell 
membrane potassium channels of such mammal. 

Another object of the present invention is to 
provide a method of treating disease in mammals, 
including a human, responsive to opening of potas- 
sium channels which comprises administering to a 
mammal In need thereof a compound of the inven- 
tion. 

A third object of the present invention is to 
provide novel pharmaceutical, compositions for the 
treatment of diseases in mammals, including a 
human, responsive to the opening of potassium 
channels. 



ience in hypertension and nocturnal asthma in Con- 
ference Documentation, Potassium Channels '90. 
The Royal College of Physicians, Dec. 6-7, 1990). 

6 Summary of the Invention 

The invention then, inter alia, comprises the 
following, alone or in combinationT 
A compound having the formula 

10 
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Background of the invention 

BianchI et al. in Eur. J. Med. Chem. - Chimica 
Therapeutica 16(4) . 321-326 (1981) discloses 
benzimidazolin-2-on derivatives having anti-ulcer 
and anti-secretory activity. 

Clark et al. in J. Med. Chem. 21(9) , 965-978 
(1978) discloses imidazo[4,5-b]pyridfn-2-on deriva- 
tives having analgesic activity. 

It is generally well known that opening of po- 
tassium (K*) channels leads to a hyperpolarization 
and relaxation of cells. The presently known 
channel openers (cromakalim and pinacidil for ex- 
ample) exert their effect primarily via the ATP 
sensitive K* channel. They have a high affinity for 
vascular smooth muscle cells and are thus mostly 
vasodilators. Recent studies indicate, however, that 
K channel openers hyperpolarlzing neuronal cells 
also have anticonvulsive and antiischemic effects in 
the central nervous system (the CNS) (European 
Journal of Pharmacology 167, 181-183 (1989), 
Neuroscience Letters 1157" 195-200 (1990), 
Neuroscience 37(1), 55-60^1990), The Journal of 
Pharmacology and Experimental Therapeutics 251- 
(1), 98-104 (1989)). Furthermore recent studies 
demonstrate that potassium channel openers acting 
on airways smooth muscle (tracheal smooth mus- 
cle) cells will have anti-asthmatic effects (Small et 
al., K -channel opening as a mechanism for relax- 
ing airways smooth muscle in New Anti-Asthma 
Drugs (pp 89-94) 1988 Birkhguser Verlag Basel, 
and Dr. S.G. Dilly, Cromakalim/Lemakalim, exper- 



wherein 

R^ is hydrogen, NH2 or Ci e-alkyl which may be 
30 branched; 

X is O. S. NCN; 

Y is O. S; 

R*, R^, R^ and R^ independently of each other is 
hydrogen, halogen, CF3, NO2, NH2. OH, Ci e-al- 
36 koxy, C( = 0)-phenyl or S02NR'R" wherein R' and 
R" independently are hydrogen or C^ e'a\ky\; 
R" Is hydrogen,, halogen, NO2 or SOaNR'R" 
wherein R* and R" independently are hydrogen or 
Ci 6-alkyl; 

40 R^^ is hydrogen, halogen, phenyl, CF3, NO2: 

R^2 js hydrogen or together with R^^ forms a C4 7- 
carbocyciic ring which may be aromatic or partial 
saturated; 

R^* is hydrogen or together with R^^ forms a C4 7- 
45 carbocyclic ring which may be aromatic or partial 
saturated; 

and a compound as above which Is 5- 

tr{fluoromethyl-2,3-dihydro-1-(5-chloro-2- 

hydroxyphenyl)-1H-2-oxo-benzimidazole, 

50 and a compound as above which is 5- 
trifluoromethyl-2,3-dihydro-1-(5-phenyl-2- 
hydroxyphenyl)-1H-2-oxo-benzimidazole, 
and a compound as above which is 5- 
trlfluoromethyl-6-nitro-2,3-dihydro-1-(3-nitro-5- 

65 chloro-2-hydroxyphenyl)-1 H-2-oxo-benzimidazole. 
further a method of treating a disease in a mam- 
mal, including a human, responsive to opening of 
potassium channels, which comprises admlnister- 
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ing to a mammal in need thereof an effective 
amount of a compound as first above, 
and a method as above wherein hypertension, 
asthma, ischemia or convulsions are treated, 
and a method as above wherein the compound is 
administered in the form of a pharmaceutical com- 
position thereof, in which it is present together with 
a pharmaceutical ly acceptable carrier or diluent, 
and further a pharmaceutical composition compris- 
ing a therapeutical ly-effective amount of a com- 
pound as first above together with a 
pharmaceutically-acceptabie carrier, 
and further a method of preparing a compound as 
first above which comprises the step of reacting a 
compound having the formula 




wherein H\ R*. R^, R«. R^ Y. R", R^^ Ri3 and R'* 
have the meanings set forth above with phosgene, 
an urea derivative. thiocarlx)nyl diimidazol or N- 
cyanoimido-S.S'-dimethyldithiocarbonate. 

Biological Activity 

The compounds of the present Invention are 
potent openers of the high conductance, calcium 
activated K -channel, sometimes referred to as the 
Big K* channel or the BKca channel. The BKca 
channel is present in most neuronal cells, in airway 
and vascular smooth muscle cells as well as in 
pancreatic /S-cells. 

The ability of the compounds of the present 
invention to open the BKca channel can be dem- 
onstrated in several ways. 

All experiments were performed with patch- 
clamp technique (Hamill et al.. RlUgers Arch. 391, 
85-100 (1981). The ion composition of the internal 
solution was (in mM) 4 NaCI, 140 KCI, 1 CaCb, 1 
MgCl2, 2 EGTA, 10 HEPES and the external solu- 
tion contained 140 NaCI, 4 Kcl, 2 CaCb. 1 MgCb 
and 10 HEPES. 



819 A2 4 



Whole Cell Recordings 

The membrane potential of N1E-115 
neuroblastoma cells was determined in whole-cell 

5 recordings using current clamp mode (HEKA EPC- 
9 patch-clamp amplifier). Due to the high-resis- 
tance seal and the large size of these celts the 
recorded membrane potential stayed stable for 
periods of 30-60 min. although at somewhat de- 

10 polarized values (-15 - -60 Mv). 

Administration of for example 1-(5-chloro-2- 
hydroxyphenyl)-5-trifluoromethyl-1,3-dihydro-2H- 
benzimidazol-2-one (30 jxM) to the bath hyper- 
polarized the cells after a delay of 1-3 min. The 

IS average hyperpolarization was -14 Mv (SD = -5 
Mv, n = 8), and the effect was largest in the cells 
being most depolarized prior to .administration of 
the compound. 

The equilibrium potential for K*. CI", and Na* 

20 in these experiments were -90 mV, 0 mV, and + 90 
mV, respectively (cf. ion composition above). Thus, 
since potassium is the only ion having a reversal 
potential more negative than the resting membrane 
potential the observed hyperpolarization induced 

25 by the test compound must be explained through 
an increased potassium conductance. 

Single Channel Experiments 

30 In inside-out patches of cerebellar granule cell 

membrane single BKca channels were activated by 
for example 5-trifluoromethyl-1-(5-chloro-2-hydrox- 
yphenyl)-1 ,3-dihydro-2H-benzimidazole-2-one (3-10 
uM), 5-trif luoromethyl-1 -(2-hydroxyphenyl)-1 ,3- 

35 dihydro-2H-benzinr)idazole-2-one (10-30 mM), 5- 
trif luoromethyl-1 -(5-pheny l-2-hydroxyphenyl)-1 .3- 
dihydro-2H-benzimidazole-2-one (3-30 uM). All 
compounds increased the open probability of the 
BKca channel with several hundred percent. No 

40 effect was found on the delayed rectifier K* chan- 
nel or on the CI" channels also present in the 
patches. 

The BKca channel in granule cells has been 
studied in symmetric 144 mM K*. and under these 

45 conditions the average conductance is 154 pS (76 
pS with 4 mM external K*). Chary bdotoxin blocks 
the channel in outsi de-out patches with the char- 
acteristic blocking pattern of silent periods inter- 
dispersed with periods of low or normal activity, 

50 thus -confirming the identity of the channel ac- 
tivated by the compounds of the invention. 

Likewise in cultured bovine aortic smooth mus- 
cle cells in which the BKca is the predominant K* 
channel for example 1,3-dihydro-1-(5-chloro-2- 

56 hydroxyphenyl)-5,6-dichloro-2H-benzimidazole-2- 
one (3-30 uM), 1 ,3-dlhydro-1 -(3-hydroxy-2-naph- 
thyl)-5-trifluoromethyl-2H-benzimidazole-2-one (3- 
30 uM). 5-trifluoromethyl-1 -(5-chloro-2-hydrox- 
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yphenyl)-1 ,3-dihydro-2H-benzimidazole-2-one (3-30 
UM), 5-trifluoromethyl-1 ,3-dihydro-1-(2-hydroxy-5- 
phenylphenyl)-2H-benzimida20le-2-one (3-30 nM), 
1 .3-dihydro-1 -(3-nitro-5-chloro-2-hydroxyphenyl)-5- 
triflu6romethyl-6-nitro-2H-benzlmidazole-2-one (1 -3 
uM) and 1.3-dlhydro-1-(2-hydroxyphenyl)-5- 
trifluoromethyl-2H-benzimidazole-2-thion (3-30 uM) 
significantly activated the BKca channel. 

Likewise in cultured guinea pig tracheal smooth 
muscle cells in which a 160-180 pS BKca channel 
is expressed for example 1,3-dihydro-1-(5>chloro-2- 
hydroxyphenyl)-5-trifluoromethyl-2H-benzimidazole- 
2-one potently activated the BKca channel. 

Phanmaceutical Compositions 

The compounds of the invention, together with 
a conventional adjuvant, carrier, or diluent, may be 
placed into the form of pharmaceutical composi- 
tions and unit dosages thereof, and in such form 
may k>e employed as solids, such as tablets or 
filled capsules, or liquids such as solutions, sus- 
pensions, emulsions, elixirs, or capsules filled with 
the same, all for oral use, in the form of sup- 
positories for rectal administration; or in the form of 
sterile injectable solutions for parenteral (including 
subcutaneous) use. Such pharmaceutical composi- 
tions and unit dosage forms thereof may comprise 
conventional ingredients in conventional propor- 
tions, with or without additional active compounds 
or principles, and such unit dosage forms may 
contain any suitable effective amount of the active 
ingredient commensurate with the intended daily 
dosage range to be employed. Tablets containing 
ten (10) milligrams of active ingredients or, more 
broadly, 0.1 to one hundred (100) milligrams, per 
tablet, are accordingly suitable representative unit 
dosage forms. 

Method of Treating 

The compounds of this invention are extremely 
useful in the treatment of disorders of mammials 
due to their potent potassium channel activating 
properties. These properties make the compounds 
of this invention extremely useful in the treatment 
of convulsions, asthma, hypertension, ischemia, 
and other disorders sensitive to potassium channel 
activating activity. The compounds of this invention 
may accordingly be administered to a subject, in- 
cluding a human, in need of treatment, alleviation, 
or elimination of an Indication associated with the 
potassium channels. This includes especially con- 
vulsions and every form of epilepsia, asthma, hy- 
pertension and ischemia. 

Suitable dosage range are 0.1-1000 milligrams 
daily, 10-500 milligrams daily, and especially 30- 
100 milligrams daily, dependent as usual upon the 
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exact mode of administration, form in which admin- 
istered, the indication toward which the administra- 
tion is directed, the subject involved and the body 
weight of the subject involved, and further the 
5 preference and experience of the physician or vet- 
erinarian in charge. 

The following examples will illustrate the inven- 
tion further, however, they are not to be construed 
as limiting. 

TO 

EXAMPLE 1 

a) N-(2-hydroxyphenyl)-2-nitroaniline. 

A solution of 2-nitrofluorobenzene (2 g, 20 

IS mmol). 2-aminophenol (2.2 g, 20 mole) and 
triethylamine (2.8 ml) in tetrahydrofuran was 
stirred for 16 hours at 100*C and then for 48 
hours at RT. The reaction rtiixture was then 
poured onto a mixture of 50 ml water and 50 ml 

20 hexane. The phases were separated and the 
aqueous phase was extracted with ether. The 
obtained organic solution was extracted with 20 
ml 2 N sodium hydroxide. The aqueous phase 
was neutralized and acidified with hydrochloric 

25 acid. The precipitate was extracted with ether 
which was dried with MgS04. The organic solu- 
tion was evaporated to give an orange oil which 
crystallized over a short period. Yield 0.6 g. of 
the title compound, M.p. 132-134' C. The follow- 

30 ing compounds were prepared in a similar man- 
ner. 

N-(4-hydroxyphenyl)-2-nitroaniline, M.p. oil at 
RT, by reaction between 2-fluoro-nitrobenzene 
and 4-aminophenol. 
.35 N-(3-hydroxyphenyl)-2-nitroanlline, M.p. 128- 
129*C, by reaction between 2-fluoro-nitroben- 
zene and 3-aminophenol. 
N-(2-hydroxyphenyl)-2-nitro-4,6-dichloro-aniline, 
M.p. 1 82-1 84 'C. by reaction between 2,3,5- 
40 trichloro-nitrobenzene and 2-aminophenol. 

N-(2-hydroxyphenyl)-2-nitro-4-trifluorom ethyl- 
aniline, M.p. oil at RT, by reaction t>6tween 2- 
aminophenol and 2-chloro-5-trifluoromethyl- 
nitrobenzene. 
45 N-(2-methoxy-5-chloro-phenyl)-2-nitroaniline, 

M.p. 1 07-1 08 'C, by reaction between 2-fluoro- 
nitrobenzene and 2-methoxy-5-chloro-aniline. 
N-(2-methoxy-5-chloro-phenyl)-4-trifluoromethyl- 
2-nitroaniltne, M.p. 133*1 36 *C. by reaction be- 
so tween 2-chloro-5-trifluoromethyl- 
nttrobenzeneand 2-methoxy-5-chloro-aniline. 
N-(2-methoxy-5-chlorophenyl)-2-nitro-4,6- 
dichloroaniiine, M.p. 60-61 * C, by reaction be- 
tween 2,3,5-trichloro-nitrobenzene and 2- 
55 methoxy-5-ch!oro-aniline. . 

N-(2-methoxyphenyl)-2-nitroanillne, M.p. 80- 
82 • C by reaction between 2-methoxy aniline and 
2-fluoro-nitrobenzene. 
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N-2-nitrophenyl-ophenylencliamine, M.p. 95- 
98 'C by reaction between p-phenylendiannine 
and 2-fluoronitrobenzene. 

b) N-(2-methoxy-4-phenylphenyl)-2-nitroanillne. 

To a stirred solution of 2-fluoronitrobenzene (10 5 
nnmol, 1 ml) and 2-methoxy-4-phenylaniiine (10 
mmol, 2.0 g) In tetrahydrofuran (50 ml) was 
added sodium hydride (10 mmol, 380 mg - 60% 
in mineral oil). The reaction mixture was stirred 
at reflux temperature for 8 hours and then evap- io 
orated in vacuo. The residue was partitioned 
between" ether (100 ml) and IN hydrochloric 
acid (50 ml). The organic, phase was dried and 
evaporated in vacuo . The residue was extracted 
several timei at room temperature with petrol 75 
ether, in order to remove remaining 2- 
fluoronitrobenzene. This treatment left the title 
compound as a dark yellow oil. 
The following compounds were prepared in a 
similar manner. 20 
N-(2-methoxyphenyl)-2-nitro-4-trifluoromethyl 
aniline, M.p. 112-114* C by reaction between o- 
anisidine and 4-chloro-3-nitro-benzotrifluoride. 
N-(2-methoxy-5-trifluoromethylphenyl)-2-nitro-4- 
trifluoromethyl aniline, M.p. 90-95 by reaction 25 
between 3-amino-4-methoxybenzotrifluoride and . 
4-chloro-3-nitrobenzotrifluoride. 
N-(2-methoxyphenyl)-2-nitro-4- 
dimethylsulfamoyl-anillne, M.p. 136-138' C, by 
reaction between 2-methoxy-aniline and 5- 30 
dimethylsulfamoyl-2-chIoro-nitroben2ene. 
N-(2-methoxyphenyl)-2-nitro-4,5-dichloroaniline, 
M.p. 1 45-1 48 'C, by reaction between 2-methox- 
yaniline and 2-fluoro-4,5-dichloronitrobenzene. 
N-(3-hydroxy-2-naphthyl)-2-nitro-4- 35 
trifluoromethylanlline, by reaction between 3- 
hydroxy-2-amlno-naphthalene and 2-chloro-5- 
trifluoromethyl-nitrobenzene. 
N-(2-hydroxy-1-naphthyl)-2-nitro-4- 
trifluoromethyl-aniline, M.p. 1 87-190 'C, by reac- 40 
tion between 2-chIoro-5-trifluoromethyl-nitroben- 
zeneand 2-hydroxy-1 -ami no-naphthalene. 
N-(5-chloro-2-methoxyphenyl)-2-nitro-4- 
methoxyanlline, M.p. 112-1 14 by reaction 
between 2-methoxy-5-chloro-aniline and 2-nitro- 45 

4- methoxychlorobenzene. 
N-(2-methoxyphenyl)-2-nitro-4-trifIuoromethyl-5- 
chloro-aniline, M.p. 1 42-1 45 'C, by reaction be- 
tween 2-methoxy-aniIine and 2-chloro-4-chloro- 

5- trifluoromethyl-nitrobenzene. so 

c) 4,5-dichloro-2-nitro-N-(2-hydroxyphenyl)- 
aniline, M.p. 1 93-1 94 •C. 

A solution of 4.5-dichloro-2-fluoro-nitrobenzene 
(2.1 g, 10 mmol) and o-aminophenol (2.1 g, 19 
mmol) in a mixture of dimethylformamide (25 55 
ml) and pyridine was stirred overnight at 60 ' C. 
The solvents were evaporated, and the residue 
was partitioned between ether (100 ml)/1N Hcl 
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(100 ml). The organic phase was washed with 
water, dried and evaporated. This gave a cry- 
stalline residue of the crude product, which was 
recrystallized in methanol, M.p. 193-194* C. 
In a similar manner the following comp>ound was 
prepared: 

2-nltro-4-dimethylsulfamoyl-N-(5-chloro-2- 
hydroxyphenyl)-aniline, oil at RT, by reacting 2- 
chloro-5-dimethylsulfamoyl-nitrobenzene and 2- 
amino-4-chloro-phenol. 

EXAMPLE 2 

a) 2-benzoxazolinone 

1.09 g 2-aminophenol was dissolved in dry 
tetrahydrofuran (25 ml) and triethylamine (3.09 
g). Then phosgene (5.5 ml) was added dropwise 
and the resulting mixture was refluxed for 4 
hours and. was left at RT overnight. The reaction 
tnixture was filtrated and the filtrate -was evap- 
orated. Yield 0.75 g of title compound. M.p. 137- 
138*C. 

The following compounds were prepared in a 
similar manner. 

5-chloro-2-benzoxazolinone, M.p. 190-192* C. 
5-nitro-2-benzoxazolinone, M.p. 207-21 0*C. 

b) 5-amino-2-benzoxazoIinone, M.p. 205-21 0*C. 
The compound was obtained after reduction of 
5-nitro-2-benzoxazolinone under standard con- 
ditions using 5% Pd/C as catalyst and ethanoi 
as solvent. 

c) 5-acetamino-2-benzoxazolinone 

To a stirred suspension of 5-amino-2-benzox- 
azolinone (3.39 g. 22.5 mmol) and triethylamine 
(3.17 ml, 22.5 mmol) In dry tetrahydrofuran (50 
ml) was dropwise added acetylchloride (1.6 ml, 
22.6 mmol). The reaction mixture was stirred for 
additional 2 hours at room temperature, 
whereafter the precipitate was filtered off. The 
crystals were treated with water (100 ml), filtered 
off and washed with water. This treatment left 
the product as white crystals, M.p. 295-300* C. 

d) N-(2-nitrophenyl)-2-benzoxazolinone 

0.7 g of 2-benzoxazolinone was dissolved in 5 
ml of dimethylformamide and 0.52 ml 2-fluoro- 
nitrobenzene was added. Then 0.27 g sodium 
hydride (60% oil suspension) was added. The 
mixture was stirred at RT until gas development 
ceased and thereafter at 80* C for 1 hour. The 
reaction mixture was cooled and poured unto 25 
ml water and 1 ml glacial acetic acid. The 
precipitate was filtered of and was washed with 
water and diethyl ether. Yield 1.0 g of the title 
compound, M.p. 153-155* C. 
The following compounds were prepared in a 
similar manner. 

N-(2-nitro-4-trifluoromethylphenyl)-5-chloro-2- 
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benzoxazolinone. M.p. 177-1 79 *C by reaction 
between 2-chloro-5-trifluoro-nitrobenzene and 5- 
chloro-2-benzoxazollnone. 
5-acetamino-N-(2-nitro-4-trifluoromethyiphenyl)- 

2- benzoxa20linone. M.p. 215-217*C by reaction 
between 5-acetamino-2-benzoxazolinone and 4- 
chloro-S-nitro benzotrifluoride. 
N-(2-nitrophenyl)-2-benzothiazolinone, M.p. 92- 
95 "C by reaction between 2-fluoronitrobenzene 
and 2-benzothiazo!inone. 
N-(2-nitro-4-fluorophenyl)-5-chloro-2- 
benzoxazolinone by reaction between 2,4- 
difluoro-nitrobenzene and 5-chioro-2-benzox- 
azolinone. The product was used without further 
purification. 

N-(2-nitro-4-trifluoromethylphenyl)-5-phenyl-o- 
anisidine by reaction between 2-fluoro-5- 
trifluoromethyi-nitrobenzene and 5-phenyl-o-an- 
isidine. The product was used without further 
purification. . 

N-{2-nitro-4-trifluoronr>ethyl-5-chlorophenyl)-5- 
phenyl-o-anisidine by reaction between 2-chloro- 
4-ch!oro-5-trifluoromethyl-nitrobenzene and 5- 
phenyl-o-anisidine. The product was used with- 
out further purification. 

N-(2-nitrophenyl)-3,5-dichloro-2-methoxy-aniline 
by reaction between 2-fluoro-nitrobenzene and 
3,5-dichloro-o-anisidine, brown crystals, M.p. 
1 04-1 05 'C. 

N-(2-nitro-4-benzoylphenyl)-5-chloro-2- 
benzoxazoiinone by reaction between 4-chIoro- 

3- nitrobenzophenone and 5-chloro-2- 
benzoxazolinone. The product was used without 
further purification. 

N-(2,4-dinitrophenyl)-5-chloro-2-benzoxazolinone 
by reaction between 2,4-dinitro-chlorobenzene 
and 5-chloro-2-benzoxazolinone. The product 
was used without further purification, 
e) N-(2-hydroxyphenyl)-2-nitro-aniline 
0.23 g N-(2-nitrophenyl)-2-benzoxazolinone was 
heated at 70 • C for 1 hour in a mixture of 2 ml 
4N sodium hydroxide and 5 ml 96% ethanol. 
The reaction mixture was then cooled and neu- 
tralized with hydrochloric acid. The red 
precipitate was isolated by filtration or extraction 
with diethyl ether followed by evaporation. Yield 
180 mg title compound, M.p. 1 33-1 35 'C. 
The following compounds were prepared in a 
similar manner. 

2-nitro-N-(5-chloro-2-hydroxyphenyl)-4- 
trifluoromethyl aniline, M.p. 67-70 *C from N-(2- 
nitro-4-trifluoromethylphenyl)-5-chloro-2- 
benzoxazolinone. 

N-(5-acetamido-2-hydroxyphenyl)-2-nitro-4- 
trifluoromethyl aniline. M.p. 205-210* C from N- 
(2-nitro-4-trifluoromethylphenyl)-5-acetamido-2- 
benzoxazolinone. 

N-(2-mercaptophenyl)-2-nitroanttine, M.p. 1 05- 



110*C from N-(2-nitrophenyl)>2-ben- 

zothiazolinone. 

N-(5-chloro-2-hydroxyphenyl)-4-fluoro-2-nitro- 
anlline from N-(2-nitro-4-fluorophenyl)-5-chloro- 
5 2-benzoxazolinone. The product was used with- 
out further purification. 

N-(5-chloro-2-hydroxyphenyl)-4-benzoyl-2-nitro- 
aniline from N-(2-nitro-4-benzoylphenyl)-5- 
chloro-2-benzoxazolinone. The product was 
10 used without further purification. 

N-(5-chloro-2-hydroxyphenyl)-2,4-dinitroaniline 
from N-(2,4-dinitrophenyl)-5-chloro-2-benzox- 
azolinone. The product was used without further 
purification. 

75 

EXAMPLE 3 

2-amino-N-(5-chloro-2-hydroxyphenyl)-4-nitro- 
anilinehydrochloride. 

20 A mixture of N-(5-chloro-2-hydroxyphenyl)-2,4- 

dinitroaniline (7.9 g, 25.6 mmol), amrnoniumch- 
loride (5.2 g. 98 mmol) and sodiumsulfide non- 
ahydrate (23.5 g, 98 mmol) in methanol (350 ml) 
was refluxed for one hour. The reaction was filtered 

25 after cooling to room temperature and the filtrate 
was concentrated in vacuo. The remanecens was 
dissolved in ethanol, acidified with concentrated 
hydrochloric acid and the mixture was concentrated 
in vacuo. Finally the crude product was triturated 

30 with diethyl ether yielding the title compound as 
red/brown crystals. The product was used without 
further purification. 



35 



EXAMPLE 4 



N-(2-hydroxyphenyl)-2-phenylene diamine hy- 
drochloride. 

1.5 g of N-(2-hydroxyphenyl)-2-nitroaniline was 
hydrogenated under standard conditions (1 atm) 
40 with 0.5 g 5% Pd/C as catalyst, ethanol (100 ml) as 
solvent and 0.6 ml concentrated hydrochloric acid 
. to give the title compound as an oil which cry- 
stallized over a short period. Yield: 1 .1 g greenish 
crystals of the title compound, M.p. 220-223* C. 
45 The following compounds were prepared in a 

similar manner. In cases where the free bases were 
isolated, addition of hydrochloric acid were omitted 
during the hydrogenation. 

N-(2-methoxyphenyl)-2-amino-4-trifluoroaniline, 
50 hydrochloride, M.p. 258-260 * C. 

2-amino-N-(2-hydroxyphenyl)-4-trifluoromethyl 
aniline, M.p. 1 08-1 09 • C. . 

. 2-amino-N-(2-methoxy-5-chloro-phenyl)-aniline. 
M.p. oil at RT. Raney Nickel was used as catalyst. 
65 2-amino-4-trifluoromethyl-N-(2-methoxy-5- 

chloro-phenyl)-aniiine, M.p. oil at RT. Raney nickel 
was used as catalyst. 

2-amino-N-(2-methoxyphenyl)-aniline, M.p. Oil 
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at RT. 

2-amino-4,6-dichloro-N-(2-methoxy-5- 
chlorophenyO-aniline, M.p. Oil at RT. Raney Nickel 
was . used as catalyst. 

N-(4-hydroxyphenyl)-2-amlno-anlliiie, M.p. oil at 

RT. 

N-(3-hydroxyphenyl)-2-amlno-anlline, M.p. oil at 

RT, 

2-amino-N-(5-chloro-2-hydroxyphenyl)-4- 
trrfluoromethyl anilinehydrochloride, M.p. 192- 
195*C. Raney Nickel was used as catalyst. 

N-(2-methoxy-5-phenylphenyl)-2-amlno aniline, 
hydrochloride, oil at RT. 

N-(2-hydroxyphenyl)-4.5-dichloro-2-amino ani- 
line, M.p. 132-133*0. Raney nickel was used as 
catalyst. 

N-(5-acetamlno-2-hydroxyphenyl)-4- 
trifluoromethyl-2-amino aniline, M.p. 185-190*0. 
N-(2-mercaptophenyl)-2-amino aniline, oil at 

RT. 

2-(2-amlno-4-trifluoromethylphenyl)amino-3- 
hydroxypyrldine, M.p. 1 60-1 65 '0. 

N-{5-chloro-2-nr^ethoxyphenyl)-2-amino aniline. 
Raney nickel was used as catalyst, oil at RT. 

N-(5-chloro-2-methylphenyl)-2-amino-4- 
methoxy-anlline. M.p. oil at RT. Raney nickel was 
used as catalyst. 

N-(5-chloro-2-hydroxyphenyl)-2-amino-4- 
dimethylsulfamoyl-anillne, M.p. 207-209*0. Raney 
nickel was used as catalyst. 

N-(2-methoxyphenyl)-2-amlno-4- 
dimethylsulfannoyl-anlline, M.p. 162-164* C. 5% 
Pd/0 was used as catalyst. 

N-(2-methoxyphenyl)-2-amino-4-trifluoronnethyl- 
5-chloro-anlllne, M.p. 188-190*0. Raney nickel was 
used as catalyst. 

N-(2-methoxyphenyl)-2-amino-4,5-dichloro- 
aniline, hydrochloride, M.p. 176-178*0. Raney 
nickel was used as catalyst. 

N-(3-hydroxy-2-naphthyl)-2-amino-4- 
trifluoronriethyl-anillne, M.p. 280*0 (decomp.). 5% 
Pd/0 was used as catalyst. 

N-(2-hydroxy-1-naphthyl)-2-amino-4- 
trifluoromethyl-aniline. M.p. 154-157*0. 5% Pd/0 
was used as catalyst. 

2-amino-N-(5-chloro-2-hydroxyphenyl)-4-fluoro- 
anilinehydrochlorlde.Raney Nickel was used as 
catalyst. The product was used without further pu- 
rification. 

2-amino-N-(5-phenyl-2-nnethoxyphenyl)-4- 
trifluoromethyl-aniline. 5% Pd/C was used as cata- 
lyst. The product was used without further purifica- 
tion. 

2-annino-N-(5-phenyl-2-methoxyphenyl)-5- 
chIoro-4-trifluoronnethyl-aniline. Raney Nickel was 
used as catalyst. The product was used without 
further purification. 

2-amino-N-(3,5-dichloro-2-nnethoxyphenyl)- 



aniline. hydrochloride. Raney Nickel was used as 
catalyst. Grey crystals, M.p. 191-192*0. 

2-amino-N-(5-chloro-2-hydroxyphenyl)-4- 
benzoyl-aniline, Raney Nickel was used as catalyst. 
5 The product was used without further purification. 

EXAMPLE 5 

1 ,3-dihydro-1 -(2-hydroxyphenyl)-2H- 

10 ben2inDida2ol-2-one. 

2-amino-N-(2-hydroxyphenyl)-aniline (1 g, 4.2 
mmol) and 2.1 ml (15 mmol) triethylamine were 
dissolved in dry tetrahydrofuran (50 ml). Then 2.5 
ml (5 mM in toluene) of phosgene was added 

75 dropwise, whereafter the mixture was refluxed for 2 
hours. The resulting mixture was evaporated in 
vacuo and the residue was partitioned between 
water and ethyl acetate. The organic phase was 
extracted with a 1 N sodium hydroxide solution (20 

so ml). The aqueous phase was neutralized whereafter 
the crude product was isolated by filtration. The 
product was recrystalfized from 15 ml isopropanol. 
Yield: 0.5 g of the title compound. M.p. 216-217 
mg. 

25 In a similar way the following compounds were 

synthesized. 

5-trif luoromethyl-1 ,3-dihydro-1 -(2- 
hydroxyphenyl)-2H-benzimidazol-2-one, M.p. 154- 
155*0. 

30 1-(5-chloro-2-hydroxyphenyl)-5-trifluoromethyl- 
1 ,3-dihydro-2H-benzimidazol-2-one, M.p. 223- 
224*0. 

1,3-dlhydro-1-(3-hydroxyphenyl)-2H- 
benzimidazol-2-one. M.p. 248-250*0. 
35 1,3-dlhydro-1-(2-methoxyphenyl)-2H- 
benzimidazol-2-one, M.p. 184-186*0. 

1-(5-chloro-2-methoxyphenyl)-5-trifluoromethyl- 
1.3-dihydro-2H-benzimidazol-2-one, M.p. 135- 
138*0. 

40 1-(5-chloro-2-methoxyphenyl)-1 ,3-dihydro-2H- 

benzimidazol-2-one. M.p. 168-170 * 0. 

1 -(5-chloro-2-methoxyphenyl)-5,7-dlch!oro-1 ,3- 
dihydro-2H-benzimidazol-2-one, M.p. 218-220*0. 
1 .3-dihydro-1-(2-methoxyphenyl)-5- 
45 trifluoromethyl-2H-benzimidazol-2-one, M.p. 223- 
226*0. 

1 -(5-acetamino-2-hydroxyphenyl)-1 ,3-dlhydro- 
5-trlfluoromethyl-2H-benzlmldazol-2-one, M.p. 180- 
185*0. 

50 1 .3-dihydro-1 -(2-mercaptophenyl)-2H- 

benzimidazol-2-one, M.p. 190-195*0. 

1 ,3-dihydro-1 -(2-methoxy-5-phenylphenyl)-2H- 
k>enzimidazol-2-one, M.p. rearranges at 115*0 
melts at 185*0. 
56 5,6-dichloro-1,3-dihydro-1-(2-hydroxyphenyl)- 
2H-benzimidazol-2-one. M.p. 282-285 * O. 

1,3-dihydro-(5-chloro-2-methoxyphenyl)-5- 
methoxy-2H-benzimidazol-2-one, M.p. 199-202*0. 
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1 .3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-5- 
dimethylsulfamoy!-2H-benzimida20l-2-one, M.p. 
1 00-1 05 • C (decomp.). 

1 ,3-dihydro-1 -(2-methoxyphenyl)-5- 
dimethylsulfamoyl-2H-benzimidazol-2-one, M.p. 
200-203 'C. 

1 .3-dihydro-1 -(2-methoxyphenyl)-5- 
trifluoromethyl-6-chloro-2H-ben2imidazol-2-one. 
M.p. 289-291 • C. 

1 ,3-dihydro-1 -(2-methoxyphenyl)-5,6-dichloro- 
2H-benzimida20l-2-one, M.p. 262-264 'C. 

1 ,3-dihydro-1 -(3-hydroxy-2-naphthyl)-5- 
trifluoromethyl-2H-benzimidazol-2-one, M.p. 290- 
293* C. 

1 ,3-dihydro-1-(2-hydroxy-1-naphthyl)-5- 
trifluoromethyl-2H-imidazole-2-one, M.p. 223- 
228* C. 

EXAMPLE 6 

1 -(5-chloro-2-hydroxyphenyl)-1 .3-dihydro-2H- 
ben2imidazol-2-one 

1-(5-chloro-2-methoxyphenyl)-1 ,3-dihydro-2H- 
benzimidazol-2-one (0.3 g) was refluxed for 32 
hours in 48% HBr (1 ml) in acetic acid (5 ml). The 
reaction mixture was then cooled and 25 ml water 
was added, whereby the crude product precipitat- 
ed. To the mixture was added 5 ml diethylether 
whereafter it was filtered to give 150 mg of the title 
compound. M.p. 248-250 *C. 

The following compounds were prepared in a 
similar manner from the corresponding alkoxy ana- 
logues: 

1 ,3-dihydro-1 -(2-hydroxy-5-phenylphenyl)-2H- 
benzimidazol-2-one, M.p. 1 30 * C decomp. 

5,7-dichloro-1 -(5-chloro-2-hydroxyphenyl)-1 ,3- 
dihydro-2H-benzimldazol-2-one, M.p. 206-208*0. 



similar manner. 

1 ,3-dihydro-1 -(5-phenyl-2-hydroxyphenyl)-5- 
trifluoromethyl-2H-benzimidazol-2-one. white cry- 
stals M.p. 258-259*0. 
6 1 .3-dihydro-1 -(5-pheny l-2-hydroxyphenyl)-5- 

trifluoromethyl-6-chloro-2H-benzimidazol-2-one, 
white crystals M.p. 275-277*0. 

1 ,3-dihydro-1 -(3,5-dichloro-2-hydroxyphenyl)- 
2H-benzimidazoi-2-one. light grey crystals, M.p. 
10 238-239*0. 

EXAMPLE 8 

1 ,3-dihydro-1 -(5-chloro-2-hydroxy phenyl)-5- 

75 trifluoromethyl-2H-ben2imidazol-2-thione. 

2-amino-N-(5-chloro-2-hydroxyphenyl)-4- 
trifluoromethyl-aniline (0.51 g, 1.5 mmol), 
triethylamine (0.28 ml, 2 mmol) and thiocarbonyl 
diimidazol (0.36 g, 2 mmol) was dissolved in dry 

20 tetrahydrofuran (15 ml) and the mixture was stirred 
for 30 minutes. The reaction mixture was evap- 
orated in vacuo.The residue was redissolved in 
ethanol "and was added water and light petroleum. 
The precipitate was isolated and was purified by 

25 column chromatography on silica gel with 
ether/light petroleum (2:1) as eluent. Yield of title 
compound was 200 mg. M.p. 248-250*0. 

The following compounds were prepared in a 
simitar manner. 

30 1 ,3-dihydro-1 -(5-chloro-2-methoxypheny l)-5- 

trifluoromethyl-2H-benzimidazol-2-thione, M.p. 16&- 
170*0. 

1 ,3-dihydro-1 -(3-hydroxy-2-naphthyl)-5- 
trifluoromethyl-2H-benzimidazol-2-thione. M.p. 216- 
36 220*0. 

EXAMPLE 9 



EXAMPLE 7 

1 ,3-dihydro-1 -(2-hydroxypheny l)-4-hydroxy-2H- 
ben2imldazol-2-one 

A slurry of 1,3-di hydro- 1-(2-methoxy phenyl)-4- 
methoxy-2H-benzimidazol-2-one (500 mg, 1.9 
mmol) in 15 ml absolute methylene chloride under 
a nitrogen atmosphere at -78 * O, was added boron 
tribromide (350 ul, 3.7 mmol) and the mixture was 
allowed to reach room temperature. After stirring 
for 5 hours the mixture was poured unto 150 ml 
water and was stirred vigorously for 15 minutes. 
The phases were sepairated, the water phase was 
extracted twice with 50 ml methylene chloride and 
the combined organic phases was dried and con- 
centrated in vacuo . The crude crystalline product 
was triturated with a small amount of ethyl acetate 
yielding the title compound as slightly brown cry- 
stals, M.p. 235*0 (dec). 

The following compounds were prepared in a 



1 ,3-dihydro-1 -(5-chloro-2-methoxyphenyI)-5- 

40 trifluoromethyl-2H-2-cyanoimido-ben2imidazole. 
N-(5-chloro-2-methoxyphenyl)-2-amino-4- 
trifluoromethyl-aniline, hydrochloride (1.06 g, 3 
mmol). N-cyanoimido-S,S*-dimethyl-dithiocarbonate 
(0.44 g, 3 mmol) and 60% sodiumhydride in oil 

45 (0.24 g, 6 mmol) was mixed in dry tetrahydrofuran 
(15 ml) and was stirred at RT. The reaction mixture 
was evaporated and dimethylformamide (10 ml) 
was added to the residue and the resulting mixture 
was heated at 80 '0 for 24 hours, whereafter 6 

50 mmol additional sodium hydride was added and 
heating was continued for 24 hours. Thereafter 
water and light petroleum was added. The 
precipitate was filtrated of and was redissolved in 
ether. The solution was evaporated and the residue 

55 was treated with light petroleum and thereafter with 
toluene. Yield: lOO.mg of the title compound, M.p. 
218-220*0. 
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EXAMPLE 10 

1 ,3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-5- 
fluoro-2H-benzimidazol-2-one. 

A mixture of 2-amino-N-(5-chloro-2-hydrox- 
yphenyl)-5-fluoro-anilinehydrochioride (1 4 mmol) 
and urea (1.2 g. 20 mmol) in 50 ml absolute 
dimethylethyleneglycol was stirred at 170* C for 4 
hours. The mixture was after cooling to ambient 
temperature poured unto 200 ml ice water and a 
crystalline product was isolated by filtration. The 
crude product was treated with active coal in 
ethanol and recrystallized from toluene to yield the 
title compound as white crystals, M.p. 256-260*0. 

The following compounds were prepared in a 
similar manner. 

1 ,3-di hydro- 1 -(5-phenyl-2-methoxyphenyl)-5- 
trifluoromethyh2H-benzimidazol-2-one, white cry- 
stals after column chromatography using 
methylene chloridermethanol (9:1) as eluent, M.p. 
258-259 •C. 

1 ,3-dihydro-1 -(5-phenyl-2-methoxypheny l)-5- 
trifluoromethyl-6-chloro-2H-ben2imida20l-2-one. 
white crystals, M.p. 295-298 * C. 

1 ,3-dihyclro-1-(5-chloro-2-hydroxyphenyl)-5- 
benzoyl-2H-benzimidazol-2-one, White crystals, 
M.p. 279-280*0. 

EXAMPLE 11 

2-ethoxycarbonylamino-N-(3,5-dichloro-2- 
methoxyphenyl)-aniline. 

A mixture of 2-Amino-N-(3,5-dichloro-2-methox- 
yphenyl)-aniline (2.23 g, 6.3 mmol) and 
triethylamine (1.74 ml 12.5 mmol) in absolute 
methylene chloride (40 ml) was at room tempera- 
ture added ethyl chloroformate (1.2 ml. 13.8 mmol) 
and the mixture was refluxed over night. The reac- 
tion mixture was allowed to reach room tempera- 
ture and was diluted with water (40 ml) and the 
water phase was extracted twice with diethylether. 
The combined organic phases were dried and con- 
centrated in vacuo yielding a red/brown oil which 
was used without further purification. 

The following compounds were prepared in a 
similar manner. 

2-ethoxycarbonylamino-N-(5-chloro-2- 
hydroxyphenyl)-4-nitroaniline, brown crystals. The 
product was used without further purification. 

EXAMPLE 12 

1 .3-dihydro-1 -(3,5-dichloro-2-methoxyphenyl)- 
2H-benzimidazol-2-one. 

A solution of 2-ethoxycarbonylamino-N-(3,5- 
dichloro-2-methoxyphenyl)-aniline (1.94 g, 5.4 
mmol) in absolute ethanol (20 ml) was at room 
temperature added small pieces of sodium (0.25 g. 



10.8 mmol). The mixture was heated at reflux for 
^i hour after all the sodium has reacted. The 
mixture was after cooling to room temperature 
poured unto ice water (50 ml) and after stirring for 

5 15 minutes the crystalline product was collected by 
filtration yielding the title compound as slightly pink 
crystals, M.p. 202-203*0. 

The following compound was prepared in a 
similar manner. 

10 1 ,3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-2H-5- 

nitrobenzimidazole-2-one, beige crystals. M.p. 238- 
239*0. 

EXAMPLE 13 

75 

a) N,N*-di-(2-methoxyphenyl)-urea. 

A solution of o-anisidine (12.3 g, 100 mmol) and 
triethylamine (11 ml, 80 mmol) in absolute 
toluene (100 ml) was under stirring on an Ice 

20 bath added phosgene (20.7 ml, 1.93 M sol In 
toluene, 40 mmol) and the mixture was stirred at 
90*0 for 3 hours. The reaction mixture was 
after cooling to ambient temperature poured 
unto water (100 ml) and the title compound was 

25 collected by filtration and used without further 
purification. 

b) 1 .3-dihydro-1 -(2-methoxyphenyl)-4-methoxy- 
2H-benzimidazol-2-one 

A mixture of N,N'-di-(2-methoxyphenyl)-urea 
30 (6.81 g, 25 mmol) and tetra-n-butyl-ammonium- 
bromide (0.4 g, 1 .3 mmol) in methylene chloride 
methanol (1:1 , 200 ml) was at room tempera- 
ture under vigorously stirring added a solution of 
sodium hydroxide (2 g in 10 ml water) followed 
35 by a solution of sodiumhypochlorit (55 ml. Ah 
drich). The mixture was stirred for 4 hours and 
30 ml water was added. The organic phase was 
washed with 10 ml 1M hydrogen chloride sol., 
dried and concentrated in vacuo. Upon tritura- 
40 tion with diethyl ether dark grey crystals sepa- 
rated. The crude product was recrystallized 
twice first from ethanol and then from ethyl 
acetate yielding the title compound as white 
crystals. M.p. 246-247 * O. 

46 

EXAMPLE 14 

1 ,3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-3- 
methyl-5-fiuoro-2H-ben2imidazol-2-one. 

50 A mixture of 1,3-dihydro-1-(5-chloro-2-hydrox- 

yphenyl)-5-fiuoro-2H-benzimidazol-2-one (300 mg, 
1.1 mmol). anhydrous potassium carbonate (415 
mg) and lodomethane (68 ul) in 10 ml absolute 
acetone was refluxed for 5 hours. The mixture was 

55 filtered, concentrated in vacuo and the crude prod- 
uct was subjected to column chromatography using 
methylene chloride:-acetone (20:1) as eluent. The 
fractions containing the product was concentrated 
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in vacuo and the title connpound was obtained as 
white crystals, M.p. 247-250 'C. 

The following connpound was prepared in a 
similar manner. 

1 ,3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-3- 
methyl-5-trifluoromethyh2H-benzimidazol-2*one, 
white crystals, M.p. 257-260* C. 

EXAMPLE 15 

. 1 ,3-dihydro-1 -(5-chloro-3-bromo-2- 
hydroxyphenyl)-5-trifluoromethyl-2H-benzimidazol- 
2-one. 

A solution of 1,3-dihydro-1-(5-chloro-2-hydrox- 
yphenyl)-5-trifluoromethyl-2H-benzlmidazol-2-one 
(0.2 g, 0.6 mmol) in glacial acetic acid (5 ml) at 
room temperature was added bromine (45 ul, 0.9 
mmol) and after stirring for 20 minutes was the 
mixture poured unto water (25 ml). The crude prod- 
uct was collected by filtration, tal<en up in hot 
ethanol and precipitated with by addition of water 
yielding the title compound as white crystals, M.p. 
254-255 •C. 

EXAMPLE 16 

1 ,3-dihydro-1 -(5-chloro-3-bromo-2- 
hydroxyphenyl)-5-trifluoromethyl-6-nitro-2H- 
benzimidazol-2-one. 

A slurry of 1,i3-dihydro-1-(5-chloro-3-bromo-2- 
hydroxyphenyl)-5-trifluoromethyl-2H-benzimida20l- 
2-one (1 g, 2.5 mmol) in glacial acetic acid (5 ml) 
was under stirring on an ice bath added acetic 
anhydride (2.5 ml) and two droops of concentrated 
sulfuric acid. When the starting material had gone 
into solution, an ice cold solution of potassium 
nitrate (0.3 g, 3 mmol) In concentrated sulfuric acid 
(1 ml) was added, and the mixture was stirred for 
15 minutes. The reaction mixture was poured unto 
water, the crystalline product was collected by fil- 
tration and the acetate was hydrolysed by reflux in 
ethanol (50 rhi) and 4M sodium hydroxide (5 ml) 
for one hour. The reaction mixture was acidified by 
addition of 4M hydrochloric acid and water was 
added until starting precipitation. The mixture was 
cooled and the crystals were collected by filtration 
yielding the title compound as slightly yellow cry- 
stals. M.p. 262-264' C. 

EXAMPLE 17 

1 ,3-dihydro-1 -{5-chloro-3-nltro-2- 
hydroxyphenyl)-5-trifluoromethyl-2H-benzimidazol- 
2-one. 

A solution of 1,3-dihydro-1-(5-chloro-2-hydrox- 
yphenyl)-5-trifluoromethyl-2H-benzimidazol-2-one 
(0.2 g, 0.6 mmol) in concentrated sulfuric acid (2.5 
ml) was under stirring on an ice bath added a ice 



cold solution of potassium nitrate (61 mg, 6 mmol) 
in concentrated sulfuric acid (1 ml). The reaction 
mixture was poured unto ice (30 g) and the crude 
product was collected by filtration and recrystal- 
6 lized from ethanol:-water 2:1 yielding the titie com- 
pound as yellow crystals, M.p. 250 *C (dec.). 

The following compounds were prepared in a 
similar manner. 

1 ,3-dihydro-1 -(5-chloro-3-nitro-2- 
70 hydroxyphenyl)-5-trifluoromethyl-6-nitro-2H- 

benzimidazol-2-one, yellow crystals. M.p. 283- 
284 'C, using two equivalents of potassium nitrate. 

1 ,3-dihydro-1 -(3,5-dichloro-2-hydroxyphenyl)- 
5,6-dinitro-2H-benzimidazol-2-one, . yellow crystals, 
75 M.p. 300-303 'C, using two equivalents of potas- 
sium nitrate. 

1 ,3-dihydro-1 -(5-nitro-2-hydroxyphenyl)-5- 
trifluoromethyl-6-nitro-2H-benzimidazole-2-one, yel- 
low crystals, M.p. 285 ' C (decomp.), using two 
20 equivalents of potassium nitrate. 

EXAMPLE 18 

1 ,3-dihydro-1 -(5-chloro-2-hydroxyphenyl)-3- 

25 amino-5-trifluoromethyl-2H-benzimidazol-2-one. 

A solution of 1,3-dihydro-1-(5-chloro-2-hydrox- 
yphenyl)-5-trifluoromethyl-2H-benzimidazol-2-one 
(0.2 g. 0.6 mmol) in absolute N.N-dimethylfor- 
mamide (5 ml) was at room temperature added 

30 potassium hydroxide (2 pellets) and 
hydroxylamine-o-sulfonic acid (0.16 g, 1.3 mmol). 
The reaction was stirred over night, water was 
added (20 ml) and the mixture was acidified with 4 
M hydrochloric acid. The crude crystalline product 

35 was collected by filtration and subjected to column 
chromatography using methylene chlo- 
ride:methanol (19:1) as eluent. The fractions con- 
taining the product were concentrated in' vacuo 
yielding the titie compound as white crystals, M.p. 

40 228-230 'C. 

Claims 

1. A compound having the formula 

45 
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pound having the formula 



wherein 

is hydrogen, NH2 or Ci e-alkyl which may 
be branched; 
X is O, S. INiGN; 
Y is O, S; 

, R5 , R^ and R^ independently of each other 
is hydrogen, halogen, CF3, NO2, NH2. OH, 
Ci6-allcoxy, C( = 0)-phenyl or SOaNR'R" 
wherein R' and R" independently are hydrogen 
or Ci 6-all<yl; 

R^^ is hydrogen, halogen, NO2 or SOaNR'R" 
wherein R* and R" Independently are hydrogen 

or Ci 6-alkyl: 

R^^ is hydrogen, halogen, phenyl, CF3, NO2; 
R''^ is hydrogen or together with R^^ forms a 
C4 7-carbocyclic ring which may be aromatic or 
partial saturated; 

R^* is hydrogen or together with R^^ forms a 
C4 7-carbocyciic ring which may be aromatic or 
partial saturated. 
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Wherein H\ R*. Rs. R6, r7. y. R", R12. Ri3 
and R^* have the meanings set forth in claim 1 
with phosgene, an urea derivative, thiocarbonyl 
diimidazol or N-cyanoimido-S,S*-dlmethyl- 
dithiocarbonate. 



2. A compound of claim 1 which is 5- 
trifluoromethyl-2,3-dihydro-1 -(5-chloro-2- 40 
hydroxyphenyl)-1 H-2-oxo-ben2imidazole. 

3. A compound of claim 1 which is 5- 
trifluoromethyl-2,3-dihydro-1-(5-phenyl-2- 
hydroxyphenyl)-1 H-2-oxo-benzimidazole. 45 



4. A compound of claim 1 which is 5- 
trifluoromethyl-6-nltro-2,3-dihydro-1-(3-nitro-5- 
chloro-2-hydroxyphenyl)-1H-2-oxo- 
benzimidazole. 50 

5. A pharmaceutical comF>osition comprising a 
therapeutical I y-effective amount of a com- 
pound of claim 1 together with a 
pharmaceutical ly- acceptable carrier. 55 

6. A method of preparing a compound of claim 1 
which comprises the step of reacting a com- 
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wherein 

is hydrogen, NH2 or Ci e-alkyi which may be 
branched: 
X is O. S. NCN; 
Y is O. S; 



R*. R^, R^ and R^ Independently of each other is 
hydrogen, halogen, CF3, NO2, NH2, OH. Ci e-alkoxy, 
C( = 0)-phenyl or S02NR'R" wherein R' and R" in- 
dependently are hydrogen or Ci e-a'kyl; 
R^^ is hydrogen, halogen, NO2 or SOaNR'R" 
wherein R' and R" independently are hydrogen or 
Ci e-alkyl; 

R^3 Is hydrogen, halogen, phenyl, CF3, NO2; 

R12 is hydrogen or together with R''^ forms a C4 7- 

carbocyclic ring which may be aromatic or partial 

saturated; 

R^* is hydrogen or together with forms a C4 7- 
carbocyclic ring which may be aromatic or partial 
saturated: 

further a method of treating a disease in a mammal, 
including a human, responsive to opening of potas- 
sium channels, which comprises administering to a 
mammal in need thereof an effective amount of a 
compound as first above. 
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